C. Outdoor tests with a high-resolution grating spectrometer were successful in detecting luminescent materials by means of the so-called 
Laboratory studies
Most materials show a gradual reduction in spectral reflectance with reduction in wavelength from the visible into the ultraviolet.
ExceptionR to this generalization include snow, concrete, aluminum, and certain other materials which strongly reflect ultraviolet energy.
Spectral reflectance of more than a hundred rack specimens and comon rock forming minerals have been measured in the laboratory (Watts, 1966; Watts and Goldman, 196"j Thorpe and others, 1966) , A neat way of avoiding this filter leakage problem is to use a camera with a special W film that has a longwave limit of about 0 5500A. However, conventional camera lenses have little or no transmittance 0 in the 3000-3500A band of interest. Ultraviolet transmitting lens elements composed of quartz and lithium fluoride are availa61e, but they are expensive, and generally a lens-film system has a slower response time than a photomultiplier.
Another disadvantage of the camera approach is that rays striking an interference filter at angles of more than five to 10 degrees off the axis are tuned to wavelengths longer than the center frequency of the filter. 7 
ULTRAVIOLET STIMULATED LUMINESCENCE
The other property that we propose to detect and to measure is luminescence; that is, the property of some materials to emit energy at longer wavelengths when illuminated by ultraviolet light.
Ultraviolet stimulated luminescence is a property that has been used for a number of years in detecting and discriminating between some natural materials. Small hand-carried ultraviolet lamps have been used in the exploration for luminescing minerals. However, these portable ultraviolet sources are low powered and are rarely effective more than a few feet from the outcrop.
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Ultraviolet imaging system
The ultraviolet imaging system shown in figure 5 In each trace, the laser pulse is followed by a relatively high fluorescence peak on the left, and then a gradual decay or decrease in intensity toward the tight. Peaks displayed on the decay curves are due to ringing in the output signal, which is caused by the photomultiplier responding to t;:FS_-, high voltage discharge of the laser power supply. Horizontal sweep is one-half micro-second per square. Thus, decay time ranges from less than two microseconds for bytownite to more than five microseconds for oligoclase. Of feldspar specimens measured to date, decay time tends to be the longest for sodic feldspars--on the order of 5 to 10 microseconds. Early this year the Perkin-Elmer Corporation completed design and construction of a prototype Fraunhofer line-discriminator that will be adequate for trial field use, perhaps from an aircraft. Fr-F..rth Figure 13 . Schematic showing design of the optical unit of the line-discriminator prototype (courtesy of the Perrin-Elmer Corp.) Figure 14 shows the completed prototype. This prototype instrument is designed to detect Rhodamine dye in concentrations of 20 ppb or less.
Luminescent dyes such a.s Rhodamine WT are used by hydrologists and oceanographers to monitor current dynamics in rivers and estuaries.
The reason for selecting Rhodamine dye as a design target for this first prototype instrument is one of convenience (Hemphill, 1968) .
First, Rhodamine dye is -readily available and lends itself ideally to quantitative testing of the instrument. Second, conventional dye monitoring methods are extremely laborious and awkward; it is believed that if this airborne semi-automated method were successful, it would be of immediate practical benefit in dye studies (Betz, 1968) . 
